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Complex Sediment Particle Group Dynamics Analysis by s-137: Toward Prediction of
Residence Time of Adsorbed Contaminants
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When riverine sediment has a wide grain size distribution, the fine-grained
fraction may be captured in the spaces between the large particles. We observed the process of
capturing the fine-grained fraction through flume experiments, conducted photogrammetric surveys to
determine topographic changes during flooding in a real river, and measured the grain size
distribution and Cs-137 concentration of sediment samples. In the channel experiment, we observed
cases where fine grains were retained under the coarse-grain fraction and mixed with the
coarse-grain fraction in local eddies near large gravels. In a river, topographic changes before and

after the flooding were measured by photogrammetry, and sediment samples were obtained. The changes
in grain size distribution and Cs-137 concentration suggested that if the mixing ratio of each
grain size fraction could be determined from the distribution, it would be possible to detect the
replacement of fine particles using Cs-137 as a tracer.



2011 3 1F
Cs-137 1F 80km

90%
1
0.1-0.01% Taniguchi et al., 2019, EST, 53, 12339-
12347; Onda et al., 2020, Nat. Rev. Earth Environ. doi:10.1038/s43017-020-0099-x
Cs-137
e.g.
Smith et al., 2014, Earth Surf. Process. Landforms, 39, 1944-1959
, 2011 22
; , 2016, , 37(3), 345-361; , 2016, , 70, 65-81.
, 2011, , 32(2),152-158
2018
19

, 2020, JpGU2020

19

Cs

Cs-137



2023 8

Metashape

50mL

2021

17 m¥/s

iRic softwere

2023 8

2023 11

2019

6 10
11 3
2cm
2023 1 4
50cmx 50cm
Cs-137
2021
20cm
4:1
100
7cm
lcm

Nays 2D Flood

km

2023

2023 11

Cs-137

2020 2021

2021 2023 11
2022 9

DJI Phantom4 RTK

DSM

2

9

100

mm 2mm

2022-2023

1-2mm
1509

2019
2022 9

8-9 1

10

Cs-

Agisoft

DIK-1630

2022

DSM
2019

Imm
137



2023/11/22&
2023/08/220)
BRES
JSVE 1 (Gray)

m ERO46mELL
W -0.460 - ~0.420
 -0.420 - ~0.380
™ -0.380 - ~0.340
0.340 - ~0.300
0.300 - ~0.260
0.260 - -0.220
0.220 - -0.180

0,060 - -0.020
ZEH#0.02mFEH
. 0.020 - 0.060
= 0.060 - 0.100
100 - 0.140
140 - 0.180
180 - 0.220
. 0.220 - 0.260
™ 0.260 - 0300
I 0.300 - 0.340
W 0340 - 0380
= 0.380 - 0.420
W 0.420 - 0.460

T (ee—— ——) 70

Im

o #FR046mLLL |

K

= -0.180 - -0.140 [Py
W -0.140 - -0.100
0,100 - 0,060 |

[1]

fHifl=16:1
(8.2g=5.4%)

=271
(47 g =31%)

2023 8

11

Hil=17:1
(34g=23%)

DSM

50cm



155k (¥ 7 8)

‘ M[— e ERIOER

mﬁs“ mu‘mas‘J

4
2 4 2
[2]
2022 9 DSM 2019
iRic Nays 2D Flood
3 4m 2m/s
2023 9
Cs-137
[1] UAV
, 2024 , P2.

[2]

, 2024 , P1.



7

2024
2024
JPGU2024
2024
UAV

2024
2024

2023

2023




80km 30 137Cs

10

2021

2021

2021
2021

2022
2022

0

(Endo Noritaka)
(60314358) (13301)







